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(54) PAPER AND PRINTED MATTER FOR PREVENTING FORGERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide paper for preventing forgery 
in which forgery preventive measures which make forgery and 
falsification by an electronic copying machine, etc., extremely 
difficult are taken and a printed matter using the paper. 
SOLUTION: Paper for preventing forgery in which threads 10 
prepared by narrowly slitting a sheet in which a multilayer thin film 
layer 18 consisting of thin films 14, 15, 16 is mounted on a backing 
12 are incorporated in a base paper by a paper-making. In the layer 
18, a high refractive index layer and a low refractive index layer are 
laminated, or metal and ceramic materials are laminated to utilize 
the color change of reflected light. A pattern layer in which 
characters, etc., are written is formed between the thin layers in the 
layer 18 to improve the forgery preventive effect. 
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10-100573 
[Claim 1] 

A paper for preventing forgery comprising: 
a base paper 20; and 

threads 10 which are prepared by narrowly slitting a sheet obtained 
by mounting a multilayer thin film layer 18 on a substrate 12 and are 
incorporated in the base paper 20. 
[0007] 

[Problem to be Solved by the Invention] 

A problem to be solved by the invention has been accomplished 
base on the above-described problems. It is an object of the invention to 
provide a paper for preventing forgery which can prevent a forgery due to a 
copy by incorporating threads obtained by combining vapor deposition 
layers and having peculiar color shift in a base paper, is clearly different 
from a paper obtained by gluing together, and can be distinguished from a 
fake paper at a glance. In addition, it is another object of the invention to 
provide a paper for preventing forgery in which the variation width of the 
print design of a security printed matter is expanded by providing a pattern 
layer in which patterns such as a picture and a character are written 
between the vapor deposition layers, and which makes the forgery 
prevention much more difficult. 
[0008] 

[Means for Solving the Problem] 

These and other objects are accomplished in accordance with the 
invention of claim 1 by providing a paper for preventing forgery in which 



threads 10 prepared by narrowly slitting a sheet in which a multilayer vapor 
deposition layer 18 is mounted on a substrate 12 are incorporated in a base 
paper 20. 
[0013] 

In accordance with the invention of claim 6, there is provided a 
paper for preventing forgery as set forth in claims 1 to 5 of the invention, 
wherein the multilayer vapor deposition layer 18 comprising a combination 
of a high refractive index layer and a low refractive index layer. 
[0014] 

In accordance with the invention of claim 7, there is provided a 
paper for preventing forgery as set forth in claims 1 to 5 of the invention, 
wherein the multilayer vapor deposition layer 18 is a laminate comprising 
ceramic materials having different refractive indexes, and the high 
refractive index layers and the low refractive index layers are alternately 
disposed. 
[0018] 

A paper 1 for preventing forgery of the invention shown in Fig. 1 
(a) comprises a base paper 20 and a thread 10. The thread 10 is a 
multilayer thin film layer 18 formed by laminating a substrate 12 and thin 
films 14, 15, 16 sequentially as shown in a sectional view of a thread 
shown in Fig. 1 (c). The appearance has reflection/transmitting properties 
in a specific wavelength region. The reflection/transmitting properties use 
the interference action of light generated by providing the thread of the 
multilayer thin film layer 18 on a part of a paper. The 
reflection/transmitting properties are changed according to observation 



positions, and the effect of color shift (color change of reflected light) in 
which visible colors are different can be observed. A paper 2 for 
preventing forgery of the invention shown in Fig. 2 comprises a base paper 
20 and a thread 11. The thread 11 is composed by laminating the 
substrate 12, the thin films 14, 15, 16, and a character pattern layer 17 
provided between the layers of the substrate 12 and the thin films 14, 15, 
16 sequentially as shown in the sectional view of the thread shown in Fig. 2 
(b). Thereby, in addition to the feature of the paper for preventing forgery, 
visible information such as a character due to the character pattern layer 17 
can be seen. 
[0024] 

The multilayer thin film layer 18 used as the thread comprises the 
thin films 14, 15, 16 having different optical characteristics, and is formed 
by laminating a metal thin film and a transparent thin film. For example, 
when thin films having different refractive indexes are laminated, a thin 
film having a high refractive index and a thin film having a low refractive 
index may be combined, and specific combinations may be alternately 
laminated. A desired multilayer film can be obtained by using the 
combinations. For example, the multilayer film can be obtained by 
laminating a high refractive index material having a refractive index of 
about 2 or more and a low refractive index material having a refractive 
index of about 1.5 with a predetermined film thickness. Specific 
examples of ceramics include Sb 2 0 3 (3.0=refractive index n: same as 
above), Fe 2 0 3 (2.7), Ti0 2 (2.6), CdS (2.6), Ce0 2 (2.3), ZnS (2.3), PbCl 2 
(2.3), CdO (2.2), Sb 2 0 3 (2.0), W0 3 (2.0), SiO (2.0), Si 2 0 3 (2.5), In 2 0 3 
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(2.0), PbO (2.6), Ta 2 0 3 (2.4), ZnO (2.1), Zr0 2 (2.0), MgO (1.6), Si0 2 (1.5), 
MgF 2 (1.4), CeF 3 (1.6), and CaF 2 (1.3-1.4), A1F 3 (1.6), A1 2 0 3 (1.6) and GaO 
(1.7). Examples of metal simple substances or alloy thin films include Al, 
Fe, Mg, Zn, Au, Ag, Cr, Ni, Cu and Si. Absorption or reflection to visible 
light having a specific wavelength is shown by selecting at least one kind 
of the high refractive index materials or metal thin films having a 
transmission of 30% to 60%, and at least one kind of the low refractive 
index materials and by laminating them alternately with a predetermined 
film thickness. Since optical properties of a thin film constituted of metal 
such as a refractive index are changed according to the state and forming 
condition or the like of structural material, a value on certain conditions is 
used in Example of the invention. 
[0029] 

A patterned layer 17 is obtained by forming visible information 
such as a character, a number, and a design such as a mark and a pattern 
between the thin films 14, 15. The patterned layer 17 may be formed on 
one boundary face of the boundary faces of the thin films 14, 15, 16 
consisting of a plurality of layers. Visible information may be 
respectively formed on a plurality of boundary faces, and the visible 
information formed on respective boundary faces may be combined. The 
size of a pattern is suitably set according to the width of the thread. 
[0033] 

A paper for preventing forgery according to the invention is 
changed in colors according to degrees of visual angle by incorporating the 
threads prepared by slitting the multilayer thin film layer in at least one 



surface of the base paper. Thereby, fraudulence such as forgery, 
falsification and alteration due to color copiers can be prevented, and a 
forgery preventing printed matter of the invention can be inexpensively 
manufactured compared with a forgery preventing printed matter which 
uses the multilayer thin film further and in which seals and foils are 
stretched. 
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